Antibiotic, known as the magic bullet, was developed to control the growth of pathogenic bacteria. Efficacy of an antibiotic depends on its target site on bacteria. The current public health issue is the emergence of resistant bacterial strains against these drugs. The present study was undertaken to perform the routine antibiotic susceptibility pattern of eight laboratory isolates (Escherichia coli, Bacillus spp., Staphylococcus spp., Vibrio spp., Salmonella spp., Pseudomonas spp., Klebsiella spp. and Listeria spp.) against eleven different categories of antibiotics (Ciprofloxacin, Cephradine, Metronidazole, Cefuroxime, Cefixime, Levofloxacin, Amoxicillin, Azithromycin, Doxycycline, Erythromycin and Flucloxacillin) available in local markets of Dhaka metropolis. Among these antibiotics, Azithromycin, Ciprofloxacin, Cefuroxime, Levofloxacin and Doxycycline showed the highest potency against these bacteria. On the contrary, Amoxicillin and Metronidazole showed almost no potency. Erythromycin, Cephradine and Flucloxacillin gave variable effectivity against the tested isolates. These findings reveal that measures for prevention and containment of antimicrobial resistance are necessary in Bangladesh.
Antimicrobial potency assay of common antibiotics collected from different drug stores in Dhaka Metropolis assay
Antibiotics (literal meaning "against life") are chemical compounds produced by microorganisms that inhibit the normal regulation of some essential bacterial structure or function with limiting effects on eukaryotic host (1) . The variety of antibiotic targets limits the use of them. The major groups of antibiotic classes inhibit four classical targets on bacterial structure and function: (i) cell wall biosynthesis, (ii) protein biosynthesis, (iii) DNA and RNA biosynthesis, and (iv) folate biosynthesis (1) . Discovery of antibiotics has transfigured the era of medicine in many respects and numerous lives have been saved. Unfortunately, the use of these magic bullets has been accompanied by the rapid emergence of resistant strains (2) .
Researches in the last few years documented that gene exchange is a widespread property of bacteria that results in microbial evolution. Antibiotic resistance can be either intrinsic (natural) or acquired (3, 4) . Intrinsic resistance reflects the inherent or passive resistance of bacteria, which is a general consequence of bacterial adaptation technique. For an example, Pseudomonas aeruginosa has low membrane permeability which is the key to its innate resistance to many antibiotics (5) . a On the other hand, acquired or active resistance is resulted from the specific pressure of some antimicrobials which prepare the bacteria to counterattack against the specific class of antibiotics (6) . Basically, this is resulted from the horizontal gene transfer from a resistant organism to a sensitive one.
As drug resistant organisms continued to appear, the Infectious Diseases Society of America (IDSA) has identified six pathogens as particular threats, as they cause the majority of nosocomial infections. In 2008, these pathogens are known as the ESKAPE bacteriaEnterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumanii, Pseudomonas aeruginosa, and Enterobacter species (7, 8) . Additionally, the emergence of community acquired methicillinresistant S. aureus (MRSA) (9) and extensively drugresistant (XDR) Mycobacterium tuberculosis (10, 11) exhibits that problematic resistance is not limited to the boundaries of the hospital.
It is vital that there should be no break in search of new antimicrobial agents (7) . Advances in DNA sequencing and other genotyping technologies reveal that the DNA analysis of pathogens will very soon be widely accomplished in clinical and research backgrounds. Genotype-based antibiotic resistance profiling has been a faster technique in some cases, for example, rifampicin resistance in M. tuberculosis caused by nucleotide a substitutions, and methicillin resistance in Staphylococcus aureus caused by a resistance cassette since several years (12) . From the review of Kohanski et al. (13) it is revealed that the multi-layered effects of drug-target interactions contribute the killing of bacteria by antimicrobials. These interactions include inhibition of DNA replication, introduction of DNA breaks and replication fork arrest, the role of protein expression in quinolone-mediated cell death, role of the SOS response in cell death by β-lactams, aminoglycoside uptake and cell death, antibiotic networking and so on.
The above discussion focuses the evolution of antibiotic resistant strains of bacteria and the importance of newly developed antimicrobials. Taking those in mind, this study was conducted to reveal the situation of antibiotic resistance traits of eight laboratory bacterial strains against eleven different commercially consumed antibiotics. Aqueous extraction of amoxicillin. 50 mg of collected sample was added with sterile water to get a 100 ml antibiotic solution after thoroughly shaking for 5 minutes in a volumetric flask. Then 1 ml solution was taken to mix with 3 ml distilled water. This 4 ml solution was the desired extracted antibiotic sample (BP-2013 Volume 1&2).
MATERIALS AND METHODS
Antimicrobial assay. The investigation of the antibacterial activity of the processed samples was performed by using agar well diffusion method (14, 15) . In agar well diffusion method, solutions of different antibiotics were used directly on the Muller Hinton Agar separately. At first, laboratory strain of tested organisms, Pseudomonas spp, Listeria spp, Bacillus spp, Vibrio spp, Salmonella spp, Klebsiella spp, Staphylococcus aureus and Escherichia coli, were spread over the entire surface of MHA and wells were made by cork borer. Then, the antibiotic solution was added in the wells along with a positive control (Gentamycin disc: 10 µg) and a negative control (normal saline). The presence of antimicrobial activity was determined by the production of clear zone around the wells and the diameters of these zones were then measured.
RESULTS AND DISCUSSION
Although antibiotics are used to treat various diseases, now-a-days they are becoming a major problem in health sector as the resistance against these drugs has been emerged within the bacterial population. Several reports from the scientific studies raised their concerns about the antibiotic resistant strain of bacteria and the limitation on the adequate knowledge improvisation during drug designing (7, (16) (17) (18) (19) . Among the various reasons, free supply and manufacture of antimicrobials, reduced antimicrobial therapy, insufficient access to effectual drugs and sometimes drugs of doubtful quality and overall poverty may play role in the development of antimicrobial resistance (20) . In Bangladesh, few reports are available relating to systematic drug sensitivity pattern. A good, representative database on the current status of antibiotic resistance among common and important pathogens is essential for the proper treatment of infectious diseases in the country. Current study was designed to assess some broad spectrum antibiotics available in drug stores of Dhaka city. The efficacy of the antibiotics was determined against the laboratory strains of some common etiological agents of different diseases. it was evident that Azithromycin, Doxycyclin, Ciprofloxacin, Cefuroxime and Levofloxacin showed affectivity against all tested bacteria.
A study suggested that Pseudomonas aeruginosa responsible for wound, urine, ear, throat and other infections was more than 50% resistant to commonlyused antibiotics in Bangladesh, including Ciprofloxacin, Gentamicin, Ceftriaxone, Cefixime and Azithromycin (21) . However, in this study, the tested Pseudomonas strain was found to be sensitive against all these antibiotics except Cefixime. Another study also reported Escherichia coli as a resistant isolate in 40% of cases to commonly used antibiotics Ceftriaxone, Levofloxacin, Ciprofloxacin, Amoxicillin and Ampicillin (22) , while the current study revealed the sensitive nature of this bacteria against a wide range of antibiotics including Flucloxacillin, Azithromycin, Doxycycline, Ciprofloxacin, Cephradine, Cefuroxime and Levofloxacin. Several other studies reported the highly resistant pattern of pathogenic bacteria like Vibrio spp., Salmonella spp. and Staphylococcus aureus (23) (24) (25) . These results contradict the findings of the current study where all these bacteria gave sensitivity against most of the tested antibiotics.
Drug-resistant bacterial infections are becoming more prevalent and are a major health issue in current days (26) (27) (28) . This rise in resistance has created a problematic situation which has been intensified by the small number of new antibiotics developed in recent years. It will be important to improvise our growing knowledge of antibiotic mechanisms into new clinical treatments and approaches, so that we can effectively fight the growing threat from resistant pathogens (29) .
A potential reason of bacteria being resistant to antibiotics is intensive drug abuse. In Bangladesh, there is no national antimicrobial policy and few institutes have antimicrobial guidelines which are also not in practice (30) . There is no uniformity among the prescribers in commonly prevalent infections although national guidelines are prepared for certain important prevalent infections, for example malaria, kala-azar and tuberculosis. Completion of the course of the prescribed antibiotic is not supervised and is likely to be poor in compliance for various reasons. All these factors facilitate antimicrobial resistance. Moreover, polypharmacy is very common among the rural medical practitioners with antibiotics and vitamins prescribed widely (31) . The prescription procedure of antibiotics in Bangladesh is less than ideal as prior identification of the pathogens and its sensitivity to the drug is rarely a determined before the drug is prescribed (32) .
Hence, it is clear that antibiotic resistance will continue to emerge and disseminate, and demand research attempts to identify and develop new therapeutic options. The situation can be controllable only with considerable efforts from the research community, pharmaceutical industry, and regulatory bodies, to improve the productivity of new antibiotics and treatment options for the resistant bacteria and to control the antibiotic drug abuse.
So, overall we found the range of susceptibility of different microorganisms against mostly used antibiotics. Most of the isolates showed different degrees of resistance which may lead to serious public health risk. In our study, we pictured a complete profile of susceptibility of various pathogens against several antibiotics showing a high range of resistance. Thus it can be concluded that routine examination of the antibiotic sensitivity pattern of etiological agents is very much required to reduce the burden of health care costs by choosing the appropriate antibiotic, as well as different assay method needs to be established by different local and international bodies for determining the potency of the active ingredients of the antibiotic that is mentioned on the drug.
